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INTRODUCTION
The 2002 National Meat Case Study was conducted to provide a snapshot of the retail fresh meat case (Cryovac, 2003) . The results of this study were used to gain knowledge about the offerings in the fresh meat department and to collect information on point-of-purchase materials.
Many studies have characterized the various products offered in the fresh meat retail case, but none had been as comprehensive as the 2002 National Meat Case Study (Cryovac, 2003) . Savell et al. (1991) conducted the National Beef Market Basket Survey to determine leanness of cuts offered in the fresh meat case. Before this study, the National Consumer Retail Beef Study (Cross et al., 1986; Savell et al., 1989 ) collected information on the relationship among taste, price, and fat trim level in determining the acceptability of retail cuts from 4 major primal cuts of beef. The National Beef Tenderness Survey (Morgan et al., 1991; Brooks et al., 2000) was conducted to determine the tenderness of fresh beef in the retail case.
Many of these studies provide researchers, the industry, and consumers with useful information to connect all facets of the meat industry. Some of the tools currently being used to connect the processors to the final consumer are product labels, branding, and packaging materials. The presence of product branding can have a major impact on a consumer's purchasing decision. When consumers have many brands to choose from, there is an emphasis for marketing personnel to push the development of new and different product attributes, rather than emphasize the value found in a traditional product (Outlaw et al., 1997) . Food labels provide consumers with information regarding product nutritional content, ingredient information, and cooking
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instructions. In addition to labeling, the packaging material, and color of packaging materials vary across the fresh meat case. There packaging materials can provide consumers with not only basic product information and protection but also serve as a point of difference among various products. This study was conducted to assess the offerings in the fresh meat case and to determine trends in the merchandising of fresh meat. To accomplish this, product attributes were recorded for each stock keeping unit (SKU) in the fresh meat case. Whereas the National Meat Case Study of 2004 was conducted to take a comprehensive look at the US fresh meat case by evaluating major supermarket chains in large metropolitan markets, it was not intended to be representative of all US markets and supermarkets chains. This paper will report on information gathered from product labeling, branding, and packaging materials.
MATERIALS AND METHODS
This study was conducted at retail cases in supermarkets, so no animals were used in this study. Therefore, no approval was needed or obtained from the Institutional Animal Care and Use Committee for this study.
The study was conducted in 104 stores in 29 states representing major metropolitan markets. Major metropolitan markets were selected to represent supermarket chains in the top 25 US metropolitan markets. Stores were selected to represent a range in geographic regions, and audits were conducted to obtain various times of day, days of week, and week of month. The data was collected from January to March of 2004 to minimize major holiday and seasonal meat merchandising variations. The goal was to represent major supermarket chains in major metropolitan markets but not to represent all US markets and supermarkets.
The United States was divided into 5 regions. The Northeast region included Massachusetts, New Jersey, New York, Pennsylvania, Maryland, and Washington, DC. In the Southeast region, audits were conducted in Georgia, Alabama, Tennessee, North Carolina, South Carolina, and Florida. The Midwest region was made up of Ohio, Indiana, Illinois, Nebraska, Kansas, Wisconsin, and Missouri. Texas, Oklahoma, Utah, Idaho, and Colorado composed the Mountain/Southwest Region. Finally, the West region included the states of Washington, Oregon, California, Nevada, and Arizona.
Training for auditors was held at the Texas Tech University by personnel from Cryovac Inc. and the National Pork Board. Auditors were trained to identify and record information found on meat packaging, package types, and brand information, and to measure linear feet of case space. Stores were approached without advance notification. Approval was obtained from store management after providing a letter from the National Cattlemen's Beef Association, the National Pork Board, and Texas Tech University.
The information collected from each fresh package in the self-service meat case included: cut name, species, boneless vs. bone-in, enhancement, value-added, case-ready, fixed vs. net weights, irradiation, up-on-side display in case, printed film/sticker labeling of cooking and nutritional information, package count per cut, average package weight, package type, tray color and type, and product brand name. This information was collected for each SKU in the above variables, meaning similar packages with any variations were recorded as a new SKU. The SKU level information was recorded for whole muscle beef cuts, ground beef, pork, veal, lamb, chicken, and turkey products. The SKU information was not recorded for items in the full-service fresh meat case. The SKU cut names were recorded as shown on the label.
Bone-in product was defined as any presence of bone in the package including those items labeled semi-boneless. Enhanced products were recorded as such when a term similar to "moisture added or enhanced" with a percentage was present on the package. Value-added cuts were defined as seasoned/marinated or specialty cuts and were recorded as such at the discretion of the trained auditor. The trained auditor considered products value-added if they had been changed or transformed from their original commodity state to one of more value to the final consumers. Examples of valueadded and specialty cuts included kabobs, meatloaf mix, bacon-wrapped tenderloins, and stuffed chicken breasts.
Case-ready products were only labeled as such if the USDA inspection legend or establishment number was present. Irradiated products were noted if the USDA Radura was present. Because many packages are displayed in a lay flat orientation, a billboard display was recorded as up-on-side display. Printed films and labeling of nutritional and cooking information was recorded for each SKU. Remaining package information was recorded included packaging type, type of tray, and tray color.
Packaging categories included polyvinyl chloride overwrap (PVC); stretch and shrink overwrap; modified atmosphere packaging (MAP); vacuum system using a tray; vacuum system without tray; flexible films, no tray (laminates); multilayer, flexible films, no tray; chub style packaging; polyvinyl bag material, no vacuum; and the poultry shrink vacuum bag system.
The branding information collected from packages was categorized into national and store brands. National brands were considered as such if they were offered by more than one store chain across multiple United States regions. Brand names were labeled as natural if the word was present on the package, and organic was labeled as such if USDA Certified Organic was present.
Data analysis was performed using the PROC MIXED and PROC FREQ application (SAS Inst. Inc., Cary, NC). Subsequent data presented as figures and tables are based on the percentage of SKU. Various informational categories including packaging type, branding, cooking instructions, nutritional information, product enhancement, value-added, bone presence, printed films, fixed weights, and package display orientation were included in the model and separated by species. National totals were not included in the analysis among species but were included in the frequency determinations. Least squares means were separated using the appropriate error terms with a significance level set at P < 0.05.
RESULTS AND DISCUSSION
The frequency of packaging types in the retail meat case is presented in Table 1 by species. Traditional PVC overwrap was used on 47.0% of packages in the fresh meat case nationwide and the most frequent packaging type for beef, ground beef, pork, lamb, and veal. The PVC overwrap was used for whole muscle beef products more (P < 0.001) than any other species. The most frequent packaging material used for chicken was a stretch and shrink film. Stretch and shrink films were used in 63.9% of all chicken and 25.8% of all turkey packages, which was significantly greater than all other species. The stretch and shrink packaging type shrinks to the shape of the product and tray to form a unique beaded seal, which prevents leaking packages. The use of MAP was greatest in ground beef (33.2%) and turkey (45.1%) products. Nationally, the use of MAP contributed to 13.2% of all packages in the fresh meat case.
Laminate style packages were used most (P < 0.001) for pork and poultry products; vacuum bags were used most (P < 0.001) for lamb products; and chub-style packaging was used most (P < 0.001) for ground beef products.
The frequency of various packaging tray colors is presented in Table 2 by species. The 3 most common tray colors in the fresh meat retail case on a national level were white (39.6%), yellow (22.4%), and black (11.5%), whereas 18.0% of all products did not utilize a tray. Other packaging tray colors included: pink (3.4%), multicolor (1.9%), clear (1.8%), and blue (0.3%). Turkey products (76.3%) were more (P < 0.001) likely to use white trays compared with any other species. This trend for white tray frequency was followed by ground beef (56.9%) and whole muscle beef products (44.4%). Chicken products (23.4%) were least (P < 0.001) likely to be packaged in white trays. The use of yellow trays was greatest (P < 0.001) for chicken (60.1%), followed by whole muscle beef products (8.6%). All other species used yellow trays for less than 7.7% of all packages. Black trays were used most for lamb (34.1%) and veal (42.0%).
The frequency of packaging tray types are presented in Table 3 . Styrofoam (foam) trays were the most widely used; 72.6% of all packages in the retail meat case utilized foam trays. No differentiation was made between foam trays containing barriers or laminates for modified atmosphere packaging. Foam trays were most (P < 0.001) widely used for whole muscle beef products (78.5%) and used least (P < 0.001) for lamb products (58.7%). Rigid plastic trays accounted for 8.9% of all packages and were used most (P < 0.001) for lamb (15.4%) and ground beef products (20.8%). In addition, 18.3% of all products in the fresh meat case did not utilize a tray. In 2002, the foam tray accounted for approximately 80% of all packages and rigid plastic trays were approximately 4% of all packages in the fresh meat retail case (Cryovac, 2003) . This showed an increase in rigid plastic trays and a decrease in the use of foam trays, which may be due to the popularity of case-ready packaging.
The frequency of case-ready packaging is presented in Table 4 by species. In 2004, 60.2% of all packages were case ready. Chicken (94.8%) and turkey (95.6%) products utilized case-ready packaging systems more (P < 0.001) than any other species. Whole muscle beef products used case-ready packaging less frequently (P < 0.001) compared with other species. Within a row, species means without a common superscript letter differ (P < 0.05).
1 Categories: PVC = polyvinyl chloride overwrap; SS = stretch and shrink overwrap; MAP = modified atmosphere packaging; Vacuum skin = vacuum system using a tray; VPP = multilayer, flexible films; Laminate = flexible films; Vacuum bag = vacuum system without tray, only bag; Chub = chub-style packaging; Poly bag = polyvinyl bag material, no vacuum; poultry shrink = vacuum system with bag for poultry.
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The frequency of brand type present on meat products in the fresh meat case is presented in Table 5 by species. On a national level, 50.1% of all products carried a national brand, 12.2% carried a store brand and the remaining 37.7% of products in the fresh meat case in 2004 were not branded. Whole muscle beef (27.2%) and ground beef products (18.3%) were the least (P < 0.001) likely to have a nationally available brand, whereas chicken (76.7%) and turkey products (86.1%) were most (P < 0.001) likely to have a national brand. No significant differences were reported for the frequency of store branding by species. Only 10.3% of turkey and 8.2% of chicken products were not branded, which was different (P < 0.001) than all other species; 33.1% of pork, 44.0% of lamb, 49.5% of veal, 58.2% of whole muscle beef, and 74.3% of ground beef products were not branded. The frequency of natural and organic brands is presented in Table 6 by species. Nationally, 22.4% of all packages were labeled as natural, whereas less than 1% were USDA Certified Organic. With the growing market for natural and organic products, researchers were surprised by and could not explain the limited number of packages certified organic. Chicken was most (P < 0.001) likely to carry a natural brand label compared with any other species. Over half of all chicken (61.3%) was marketed as natural throughout the United States.
The frequency of cooking instructions found on packaging materials is presented in Table 7 by species. By definition, cooking instruction referred to information on preparation of the product in addition to safe product handling labels. Labels with cooking instructions were found most (P < 0.001) on pork (37.3%) and turkey products (48.1%). Also, chicken (20.4%) and turkey products (20.7%) were most (P < 0.001) likely to have the cooking instructions printed on the packaging material compared with all other species. Ground beef products (80.9%) were least (P < 0.001) likely to provide cooking instructions compared with any other species.
The frequency of nutritional information found on packaging materials is presented in Table 8 by species. Labels with nutritional information were most (P < 0.001) likely to be found on turkey products (55.7%) in the fresh meat case compared with any other species. Also, chicken (50.5%) were most (P < 0.001) likely to have the nutritional information printed on the packaging material compared with all other species. Lamb (82.2%), whole muscle beef products (83.9%), and veal (92.3%) were least (P < 0.001) likely to provide nutritional information compared with all other species.
The frequency of enhanced products in the fresh meat case is presented in Table 9 by species. On the national level, 21.5% of all packages reported in the fresh meat case in 2004 was enhanced. Enhanced pork products (44.9%) were greater (P < 0.001) than any other species. This was followed by chicken (22.6%), turkey (11.9%), and whole muscle beef products (15.8%). The frequency of value-added products in the fresh meat case is presented in Table 10 by species. On the national level, 6.1% of all packages reported in the fresh meat case in 2004 were value-added. Value-added turkey (7.8%), chicken (6.0%), and pork products (11.9%) were greater (P < 0.001) than all other species.
The frequency of bone-in versus boneless products in the fresh meat case in presented in Table 11 . Nationally, Within a row, species means without a common superscript letter differ (P < 0.05). Within a row, species means without a common superscript letter differ (P < 0.05).
Reicks et al. Within a row, species means without a common superscript letter differ (P < 0.05). Within a row, species means without a common superscript letter differ (P < 0.05).
1 National = available nationwide; store = specific store-developed brand. Within a row, species means without a common superscript letter differ (P < 0.05).
1 Natural = labeled as natural; organic = USDA certified. Within a row, species means without a common superscript letter differ (P < 0.05). Within a row, species means without a common superscript letter differ (P < 0.05). Within a row, species means without a common superscript letter differ (P < 0.05). Within a row, species means without a common superscript letter differ (P < 0.05). 33.9% of products in the fresh meat case in 2004 were bone-in, whereas 66.1% was boneless. Lamb products (73.8%) reported as bone-in were greater (P < 0.001) than any other species. This was followed by chicken (57.7%), pork (42.5%), veal (37.3%), and turkey products (29.3%). Whole muscle beef products (18.1%) were least (P < 0.001) likely to be bone-in. The frequency of use of printed film packaging by species is presented in Table 12 . Chicken products (72.8%) using printed film packaging materials were greater (P < 0.001) than any other species. This was followed by turkey (53.4%), ground beef (23.4%), lamb (18.0%), and pork products (15.5%). Whole muscle beef products (2.8%) were least (P < 0.001) likely to be use printed film packaging materials. The frequency of fixed weight packages is presented in Table 13 by species. On the national level, 12.6% of all packages in the fresh meat case in 2004 were merchandised on a fixed-weight basis. Turkey products (33.8%) with a fixed weight for all packages were greater (P < 0.001) than any other species. This was followed by ground beef (31.2%), chicken products (13.5%), and pork (6.0%). Veal products (2.2%), whole muscle beef products (4.2%), and lamb (0.5%) were least (P < 0.001) likely to be merchandised on a fixed-weight basis.
No significant differences were reported for the frequency of package display orientation in the retail meat case by species (Table 14) . Nationally, 93.4% of all packages in the fresh meat case in 2004 were lying flat, whereas 6.6% of packages were displayed up-on-side.
In conclusion, information provided to consumers can have many forms and purposes. Product label information, branding, and packaging serve as means of communication between processors and retailers and the end user or consumer. As industry-wide practices change as a result of consumer demands and scientific research, so will the offerings available in the fresh meat case. Producers, processors and retailers can utilize this market research as a means of educating the final consumers they serve. The scientific research community can evaluate current needs within the industry based on current product availability and availability of knowledge provided to consumers through labeling, branding, and packaging. The data presented in this study will serve as a benchmark for further meat case studies to reflect the changes seen throughout the entire industry.
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